ENGINEERING CHANGE NOTICE
This system design description (SDD) addresses the effluent drain system (EFS), which supports removal of water from the process bay floors. The discussion that follows is limited to piping, valves, components, and the process bay floor drain retention basin.
System Identification
This SDD covers the EFS. The EFS starts at the floor drain valves in the process bay sumps (five total) and ends at the retention basin located outside of the CVD Facility. This SDD, when used in conjunction with the other elements of the definitive design package, provides a complete picture of the EFS for the CVD Facility. Elements of SDD include functions, requirements, and descriptions. Other documents comprising the definitive design include:
Fire Hazard Analysis (HNF-SD-SNF-FHA-O03),
Limitations of This SDD
This SDD has been prepared with the best available information taken from approved design documents and drawings.
Ownership of This SDD
The CVD Design Authority assigned to the EFS system is responsible for the accuracy and technical content of this SDD. Any questions on the system or content of this document shall be resolved through the design authority.
CVD Facility design requirements ("F-SD-SNF-DRD-O02),
Master Equipment List (SNF-4148), Data and calculation matrix tracking list (SNF-3001) , Construction Specification for Project W-441, Section 15400, Plumbing/Piping.
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GENERAL OVERVIEW

System Functions
The primary function of the EFS is to collect and transport fire suppression water discharged into a CVD Facility process bay to a retention basin located outside the facility. Other functions of the EFS include the following:
e
The EFS provides confinement of spills that occur inside a process bay at the CVD Facility.
The EFS allows non-contaminated water that drains to the process bay sumps (e.g., eye wash fountain water, residual water that drains from the Multi-Canister Overpack (MCO) transportation system, etc.) to be collected until sampling and analysis are complete. 
System Classification
All components of the EFS are designated general service. The EFS is qualified for performance category 1 as defined in DOE-STD-1020-94.
Basic Operational Overview
The EFS can be operated automatically or manually. Automatic operation of the system is controlled by the fire suppression system. Manual operation of the EFS is controlled by an operator from one of the Drain Valve Control Stations located in the process bays and the Retention Basin Drain Valve Control Station located outside on the north wall west of stairwell 134. Figure 2 -1 illustrates the EFS.
The sump drain valves and the retention basin inlet valve are normally closed. Upon activation of the fire suppression system, the sump drain valve and the retention basin inlet valve will open automatically, allowing fire suppression water to flow freely out of the process bay to the retention basin.
Operator action is required to properly dispose of non-fire suppression water collected in the process bay sumps. Water in a sump is sampled, analyzed, and verified to be either contaminated or non-contaminated. Contaminated water is removed from the sump using temporary equipment and drained to the process water conditioning (PWC) system for cleanup via the PWC system transfer line in the process bay. Water that is verified to have contamination levels less than specified limits can be drained to the retention basin. 
REQUIREMENTS AND BASES
General Requirements
System Functional Requirements
Functional requirements of the EFS system include design requirements, safety requirements, environmental requirements, mission critical requirements, and general requirements.
Design Requirements
1.
Requirement From Data Requirements Document (DRD):
The EFS shall collect fire suppression water discharged into the process bays and automatically route to a retention basin located outside of the facility.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. Fire suppression water is considered potentially contaminated and must be collected to prevent a release of contamination to the environment. The system must operate automatically due to the quantity and rate of water released by the fire sprinklers. Collecting fire suppression water in a retention basin allows the water to be sampled and analyzed prior to disposal.
How the system meets the requirement: Each process bay is equipped with a sump and drain line routed to the retention basin located outside of the facility. A curb is provided around each of the process bay floors and the floors are sloped down towards the sumps. Valves in each drain line are opened automatically by the fire protection system if sprinklers are actuated; allowing fire suppression water to drain to the basin. The piping system between the process bay sumps and the retention basin is sized to drain the maximum rate that fire suppression water could be discharged into the process bay.
Requirement:
The EFS shall collect non-firewater discharged into the process bays and allow sampling and appropriate disposal of water collected.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. Water released in the process bays at the CVD Facility is considered to be potentially contaminated and must be collected to prevent a release of contamination to the environment. The normally closed sump drain valve allows water in the sump to be collected, sampled, and analyzed prior to disposal. The quantity of non-firewater that may be released in the process bays allows collection in the sump.
How the system meets the requirement is met: The process bay sumps are sized to hold the maximum quantity of non-firewater that may be released into the process bays. The normally closed sump drain valves allow the water to be held until sample and analysis is complete.
2.
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Safety Requirements
There are no safety class, safety significant, or other safety requirements for the EFS.
Environmental Requirements
1.
Requirement: Floor drains shall maintain confinement between confined areas and the outdoors.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. Water spilled into the process bay sump is considered potentially contaminated. Therefore, the EFS must maintain confinement until the water can be sampled and verified as not Contaminated. If the water is contaminated, confinement is maintained until the water is disposed of in an appropriate manner.
How the system meets the requirement: The sump drain valves are normally closed. Administrative controls will be developed and implemented to ensure that potentially contaminated water (other than fire suppression water) is not discharged to the retention basin. Each sump drain line has a grout annulus closed at both ends of the pipe sleeve with drypack.
Requirement:
The retention basin shall be protected from the environment to prevent the spread of contamination outside of the basin.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. The fire suppression water discharged to the retention basin is potentially contaminated. Therefore, the basin must be provided with features to mitigate the spread of contamination outside of the basin.
How the system meets the requirement:
The retention basin is epoxy-base coated and covered to minimize the potential to spread contamination outside of the basin.
2.
Mission Critical Requirements.
No mission critical requirement associated with this system has been cited in the design requirement document, HNF-SD-SNF-DRD-002, Rev. 4.
General Requirements.
All general requirements are implemented by other requirements in this document.
Subsystem and Major Components
1.
Requirement: Each process bay shall have floor drains routed to a retention basin located outside of the facility.
Basis: See Requirement 1 in Section 3.1.1.1.
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How the system meets the requirement: See Requirement 1 in Section 3.1.1.1.
2.
Requirement: The initial 757 L (200 gal) of non-firewater released into the process bay shall be collected in a floor sump (1 each per process bay).
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. In the event of a process system failure, an entire batch of MCO water must be collected for disposal as radiologically contaminated liquid.
How the system meets the requirement: The sump in the process bay floor is sized to hold an entire batch of MCO water in the event of a process system failure. The process bay floors are sloped downward towards the sumps.
Requirement:
Water collected in a process bay sump during an off-noma1 event (contaminated) or during normal activities (e.g., rainwater from tires) shall be sampled and disposed of in an appropriate manner.
Basis: See Requirement 2 in Section 3.1.1.1.
How the system meets the requirement:
See Requirement 2 in Section 3.1.1 .l.
Requirement:
Design of the facility floors and floor drains shall prevent the buildup and spill of water out of the CVD Facility when fire protection sprinklers are discharged at the maximum rate.
3.
4.
Requirement:
The sump drain valve(s) and retention basin inlet valve must open automatically upon actuation of the fire suppression system in a particular process bay@).
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. If the fire suppression system is actuated, water must be drained from the sumps to prevent the process bay from overflowing and releasing potentially contaminated water to the environment.
How the system meets the requirement: The sump drain valves and the retention basin inlet valve are interlocked with the fire protection system to open upon actuation of the fire suppression system. Drain lines to the retention basin are designed to allow the maximum flow rate of fire suppression water to be directed to the basin.
The process bay sumps shall have drain valves that do not drain water automatically unless activated by the fire protection sprinkler system.
.
6.
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How the system meets the requirement: The inlet valve to the retention basin and the drain valves in the process bay sumps are normally closed and will not open automatically unless actuated by the fire suppression system. Operating procedure will direct operators to sample and dispose of water appropriately.
Requirement:
The drain piping shall be routed to a retention basin with monitoring capability to detect a spill discharge occurrence.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. Water collected in the process bay sumps is considered potentially contaminated; therefore, the operators must be informed when water is in the sumps.
How the system meets the requirement: A moisture sensor is provided in each sump to detect liquid.
The retention basin shall include a means to allow sampling and pumping of water in the basin to a tanker truck.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. Fire suppression water is considered potentially contaminated and therefore must be sampled to determine the appropriate method of disposal.
How the system meets the requirement: The design of the retention basin allows sampling of basin water and the use of temporary pumping equipment to empty the basin. Recovery procedures will direct that water collected in the retention basin be sampled and pumped to a tanker truck as either contaminated or non-contaminated liquid as determined by sample results.
The retention basin shall have an epoxy-based coating on all interior surfaces.
7.
8.
9.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. The epoxy-based coating on the interior surfaces of the retention basin will help prevent basin leaks and facilitate basin decontamination.
How the system meets the requirement: The design of the retention basin requires that interior surfaces be coated with an epoxy-based coating.
Boundaries and Interfaces
There are no specific requirements with respect to system boundaries and interfaces. This system interfaces with the facility as a whole. The facility requirements are identified in CiviYStructural System (SDD-SNF-3061).
Codes, Standards, and Regulations
Code of Federal Regulations (CFR)
10 CFR 830.120, "Quality Assurance"
29 CFR 1910.120, "Occupational Safety and Health Standards." 
American Society of Mechanical Engineers (ASME) Codes
Operability
There are no operability requirements for the EFS
Special Requirements
Radiation and Other Hazards
There are no requirements related to radiation or other hazards for the EFS.
As Low As Reasonably Achievable (ALARA)
There are no ALARA requirements specific to the EFS.
Nuclear Criticality Safety
Requirement:
The process bay collection sumps shall be critically safe.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. An entire batch of MCO water may be collected in the sump if a process system failure occurs.
How the system meets the requirement: Criticality control is met by the designing the sumps in the bay floors to be critically safe as required by the Spent Nuclear Fuel Project Cold Vacuum Drying Facility Design Requirements Document, HNF-SD-SNF-DRD-002, Rev. 4. A criticality safety evaluation report for CVD Facility has been prepared (see HNF-SD-SNF-CSER-006).
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Industrial Hazards
There are no requirements related to industrial hazards for the EFS.
Operating Environment and Natural Phenomena
1.
Requirement: The EFS shall function under the phenomena identified in DOE-STD-1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities and DOE Order 5480.28, Natural Phenomena Hazards Mitigation including the worst winter weather conditions.
Basis:
Since the facility must operate on a continuous basis, and since during facility operation a discharge to this system is possible, this system must be capable of supporting continuous operation.
How the system meets the requirement:
The EFS is designed according to criteria identified in the above listed references. Drain lines are sloped downward to prevent the accumulation and freezing of liquids during winter operations
Human Interface Requirements
There are no human interface requirements for the EFS.
Specific Commitments
Requirement: All aspects of the EFS shall be in compliance with the Hanford Federal Facility Agreement and Consent Order (Ecology 1994 ) and applicable federal, state, and local laws and American Indian treaty rights.
Basis: Site Agreement and IocaliStateiFederal Law.
How the system meets the requirement: The design and construction and operation of the facility (including this system) have incorporated all aspects of these documents. Issuance of the operating permit confirms compliance.
Engineering Disciplinary Requirements
Civil and Structural
The EFS is qualified for performance category 1 as defined in DOE-STD-1020-94.
Mechanical and Materials
All piping and valves in the EFS are designated general service and are designed and tested in accordance with ANWASME B3 1.9, Building Services Piping.
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Chemical and Process
There are no chemical or process requirements associated with the EFS.
Electrical Power
The sump drain valves and the retention basin inlet valve requires 120V AC, single-phase power. The power is supplied from the circuit breaker panels provided as part of the electrical systems.
Instrumentation and Control
The sump drain valves and the retention basin inlet valve are required to open when a signal is received from the fire alarm control panel.
Computer Hardware and Software
There are no computer hardware or software engineering requirements for the EFS.
Fire Protection
There are no fire protection requirements for the EFS. Fire protection is supported by the overall building fire protection system and is covered in a separate SDD (see SNF-3077, Cold Vacuum Drying Facility Fire Protection System Design Description).
Testing And Maintenance Requirements
Testability
There are no unique testing requirements for the EFS.
3.4.2
There are no surveillances required by TSRs for the EFS.
Non-TSR Inspections and Testing
Technical Safety Requirement (TSR)-Required Surveillance
Requirement: Automatic operation of the sump drain valves and the retention basin inlet valve shall be tested when the fire suppression system is tested by the Fire Department.
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Maintenance
There are no maintenance requirements for the EFS.
Other Requirements
Security and SNM Protection
There are no security or special nuclear material (SNM) requirements for the EFS.
Special Installation Requirements
There are no special installation requirements for the EFS.
Reliability, Availability, and Preferred Failure Modes
Requirement: The sump drain valves and the retention basin inlet valve shall fail in the closed position.
Basis: HNF-SD-SNF-DRD-002, Rev. 4, Section 6.6.4.6. The sump drain valves and retention basin inlet valve will fail in the closed position to prevent discharging contaminated water to the basin.
How the system meets the requirement: The sump drain valves and retention basin inlet valve are normally closed valves that are energized to open. These valves remain closed upon loss of electrical power.
Quality Assurance
The EFS fabrication quality assuranceicontrol program is based on the safety classification of the 
SYSTEM DESCRIPTION
The system description and operations presented in this section discuss those system features that satisfy the functional requirements listed in Section 3.0. The process bay sumps are not considered to be within the boundary of the EFS; therefore, discussion of the sumps is limited to that necessary to describe the EFS.
Configuration
4.1.1
The major components of the EFS include the five process bay sump drain valves, the retention basin inlet valve, the retention basin, and the associated drain pipelines between the valves. A simple diagram of the EFS is provided in Figure 2 Clean-outs are provided at all bends.
The retention basin is located outside the CVD Facility. The retention basin will hold a maximum of 20,000 gallons.
Boundaries and Interfaces
The sump drain valves in all process bays and the retention basin outside the building bound the EFS. The EFS interface with the fire alarm system, the Drain Valve Control Station, the Retention Basin Drain Valve Control Station, and the electrical panels is indicated below. 
Description of
Physical Location and Layout
The sumps are located in the center of each process bay floor inside the CVD Facility. The sumps are at a low point in the floor. The process bay floors slope down towards the sumps to facilitate draining. The 8-inch sump drain lines route liquid from each sump to the retention basin located outside of the building.
Principles of Operation
The EFS is used to collect fire suppression water discharged into the process bays and automatically route that water to the retention basin. Upon activation of the fire suppression system in one of the process bays, the sump drain valve for that process bay and the retention basin inlet valve open automatically. Water will then drain to the retention basin from the sump.
The EFS is also used to drain acceptable liquid collected in the process bay sumps to the retention basin. Water is considered acceptable if it is non-radiologically contaminated. Other than fire suppression water, all water discharged to the retention basin must be sampled, analyzed, and verified to be non-contaminated. The sump drain valves function as contamination control valves by preventing the discharge of water to the retention basin until that water is determined by analysis to be acceptable.
Once liquid in a sump is determined to be acceptable, that sump can be drained manually to the retention basin. The operator manually drains the sump by actuating of the appropriate switch at the Drain Valve Control Station and at the Retention Basin Drain Valve Control Station.
Water collected in the retention basin is sampled and analyzed prior to disposal. After analysis, the water in the basin is pumped to a tanker truck as contaminated or non-contaminated liquid using temporary equipment. The tanker truck is described in the "Special Equipment SDD," SNF-3076.
System Reliability
The drain valve in each sump is a normally closed valve that requires electric power to open. Likewise, the valve in the entrance to the retention basin is a normally closed valve similar to the drain valves in the sumps and requires electrical power open. This system must support the overall reliability of the CVD. Procuring and installing the equipment to the referenced codes and standards will provide adequate reliability, therefore, no special features or considerations are required.
System Control Features
4.1.6.1 System Monitoring.
There is no capability to monitor the status of the EFS in the system design. An operator must visually verify the sump drain and basin inlet valves are in the correct position.
